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57 ABSTRACT

An imaging apparatus in which a composite image and com-
posite information are reproduced from a recording medium,
an image acquired by a second imaging unit is extracted from
the composite image based on the reproduced composite
information, and information for displaying the extracted
image acquired by the second imaging unit is generated.
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1
IMAGING APPARATUS, IMAGE
PROCESSING APPARATUS, IMAGE
PROCESSING METHOD, AND STORAGE
MEDIUM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present disclosure generally relates to image process-
ing and, more particularly, to an imaging apparatus, an image
processing apparatus, an image processing method, and a
storage medium.

2. Description of the Related Art

There is known, as an image processing apparatus, a digital
camera for recording image data acquired by capturing an
image of an object as a still image or a moving image in a
recording medium. Japanese Patent Application Laid-Open
No. 6-165029 discusses a digital camera that includes, one
each, an imaging unit configured to perform imaging in an
object direction and an imaging unit configured to perform
imaging in a photographer direction, and can generate and
record an image by combing the images acquired by the
imaging units.

SUMMARY OF THE INVENTION

The present disclosure has been made in consideration of
the aforementioned problems, and realizes an image process-
ing apparatus that can extract, even when images acquired by
afirst imaging unit and a second imaging unit are combined to
be recorded, only the image captured by the second imaging
unit to display the image.

According to an aspect of the present disclosure, an imag-
ing apparatus includes a first imaging unit, a second imaging
unit, a combining unit configured to generate a composite
image by combining a first image captured by the first imag-
ing unit and a second image captured by the second imaging
unit, a recording unit configured to record the composite
image generated by the combining unit and composite infor-
mation regarding the combining of the first image and the
second image in a recording medium, and a display control
unit configured to perform control for displaying the image
recorded in the recording medium on a display unit, wherein
the display control unit performs control to extract the second
image from the composite image and display the extracted
second image, based on the composite information.

According to another aspect of the present disclosure, a
control apparatus includes a reading unit configured to read a
composite image and composite information regarding the
composite information from a recording medium, the com-
posite image having been recorded in the recording medium
by an imaging apparatus including a first imaging unit and a
second imaging unit, and having been generated by combin-
ing a first image captured by the first imaging unit and a
second image captured by the second imaging unit, and a
display control unit configured to perform control to display
the image read from the recording medium on a display unit,
wherein the display control unit performs control to extract
the second image from the composite image and display the
extracted second image, based on the composite information.

According to another aspect of the present disclosure, a
method for controlling an imaging apparatus includes a first
imaging unit and a second imaging unit, the method including
generating a composite image by combining a first image
captured by the first imaging unit and a second image cap-
tured by the second imaging unit, recording the generated
composite image and composite information regarding the
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combining of the first image and the second image in a record-
ing medium, and performing control for displaying the image
recorded in the recording medium on a display unit, wherein
the control is performed to extract the second image from the
composite image and display the extracted second image,
based on the composite information.

According to another aspect of the present disclosure, a
method for controlling a reproduction apparatus includes
reading a composite image and composite information
regarding the composite image from a recording medium, the
composite image having been recorded in the recording
medium by an imaging apparatus including a first imaging
unit and a second imaging unit and having been generated by
combining a first image captured by the first imaging unit and
a second image captured by the second imaging unit, and
performing control to display the image read from the record-
ing medium, wherein the control is performed to extract the
second image from the composite image and display the
extracted second image, based on the composite information.

Further features of the present disclosure will become
apparent from the following detailed description of exem-
plary embodiments with reference to the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating a configuration of an
imaging apparatus according to an exemplary embodiment.

FIGS. 2A and 2B are flowcharts illustrating an operation of
a moving-image/still-image capturing mode according to the
present exemplary embodiment.

FIGS. 3A and 3B are flowcharts illustrating an operation of
the moving-image/still-image capturing mode according to
the present exemplary embodiment.

FIGS. 4A and 4B are diagrams each illustrating a display
during stop motion displaying according to the present exem-
plary embodiment.

FIGS. 5A to 5C are diagrams each illustrating data
recorded in the moving-image/still-image capturing mode.

FIG. 6 is a flowchart illustrating an album reproduction
operation according to the present exemplary embodiment.

DESCRIPTION OF THE EMBODIMENTS

Various exemplary embodiments, features, and aspects of
the disclosure will be described in detail below with reference
to the drawings. However, the present disclosure is not limited
to the exemplary embodiments described below. The exem-
plary embodiments described below are in no way limitative
of the present disclosure, nor are all the combinations of the
features of the exemplary embodiments essential to solutions.

Each functional block of the present exemplary embodi-
ment is not necessarily configured with an individual hard-
ware unit. In other words, for example, functions of some
functional blocks may be executed by one hardware unit. A
function of one functional block or functions of a plurality of
functional blocks may be executed by a cooperative operation
of some hardware units. Further, the function of each func-
tional block may be executed based on a computer program
loaded into a memory by a central processing unit (CPU). As
used herein, the term “unit” generally refers to any combina-
tion of software, firmware, hardware, or other component,
such as circuitry, that is used to effectuate a purpose.

In the present exemplary embodiment, an imaging appara-
tus will be described as an example of an image processing
apparatus. However, any apparatus can be employed as long
as the apparatus can reproduce a plurality of moving images
or a plurality of still images or both. For example, a mobile
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phone, a smartphone, a tablet information terminal, a note-
book information terminal, or a computer may be employed.
In the present exemplary embodiment, a moving image file
and a still image file may be generically referred to as an
image file. In the present exemplary embodiment, a moving
image and a still image may be generically referred to as an
image. In the present exemplary embodiment, moving image
data and still image data may be generically referred to as
image data.

The imaging apparatus according to the present exemplary
embodiment can extract, even when images acquired by a first
imaging unit and a second imaging unit are combined to be
recorded, only the image captured by the second imaging unit
to display the image. Hereinafter, such an imaging apparatus
will be described.
<Overall Configuration>

First, a configuration of an imaging apparatus 100 accord-
ing to a first exemplary embodiment will be described with
reference to FIG. 1.

As illustrated in FIG. 1, the imaging apparatus 100 accord-
ing to the present exemplary embodiment includes a CPU
101, a random access memory (RAM) 102, a read-only
memory (ROM) 103, and an operation unit 104. The imaging
apparatus 100 includes a first imaging unit 110, an image
processing unit 111, a second imaging unit 112, a sound
collecting unit 120, and a sound processing unit 121. The
imaging apparatus 100 includes a display unit 140, a display
control unit 141, a recording/reproducing unit 150, a record-
ing medium 151, and an attitude detection unit 160.

In the imaging apparatus 100 according to the present
exemplary embodiment, the CPU 101 loads, using the RAM
102 as a work memory, various kinds of programs recorded in
the ROM 103 into the RAM 102, and controls respective
blocks of the imaging apparatus 100 according to the pro-
grams. The operation unit 104 includes switches for inputting
various types of operations, such as a power button, a recod-
ing button, a zoom adjusting button, an autofocus button, a
menu display button, a mode switching button, and a deter-
mination button. The operation unit 104 may be any type of
operation devices such as a curser key, a pointing device, a
touch panel, or a dial. The operation unit 104 transmits an
operation signal to the CPU 101 when a user operates such a
key, a button, or a touch panel. The operation members of the
operation unit 104 are assigned functions according to
respective scenes by selecting various types of functional
icons displayed on the display unit to function as various
types of functional buttons. The functional buttons are, for
example, an end button, a return button, an image feed button,
a jump button, a narrowing-down button, and an attribute
change button. For example, when the menu button is
pressed, menu screens via which various settings can be made
are displayed on the display unit. The user can intuitively
execute various settings by using the menu screen displayed
on the display unit, an up-and-down and left-and-right four-
way button, or a SET button. The operation unit 104 may be
a touch panel capable of detecting touching on the display
unit. For the touch panel, any one of touch panels of various
types such as a resistive film type, a capacitance type, a
surface acoustic wave type, an infrared-ray type, an electro-
magnetic induction type, an image recognition type, and an
optical sensor type may be used.

Each of the first imaging unit 110 and the second imaging
unit 112 controls a light amount by a diaphragm to convert an
optical image of an object captured through a lens into an
image signal by using an image sensor such as a charge
coupled device (CCD) sensor or a complementary metal-
oxide semiconductor (CMOS) sensor. Each of the first imag-
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ing unit 110 and the second imaging unit 112 converts an
acquired analog signal into a digital image signal to tempo-
rarily store the signal in the RAM 102. The image processing
unit 111 processes image data stored in the RAM 102 during
recording, and processes image data read from the recording
medium 151 described below during reproduction. The
image processing unit 111 performs various processes for the
image data, such as white balance adjustment, gain adjust-
ment, and color emphasis processing. The image processing
unit 111 transmits the processed image data to the display
control unit 141 or to the recording/reproducing unit 150 or a
communication unit. The image processing unit 111 can com-
press an image as a moving image by using a moving-image
compression technology such as H, 264/Advanced Visual
Communication (AVC) or Motion Joint Photographic
Experts Group (JPEG) 2000, H. 265, or compress an image as
a still image by using a still-image compression technology
such as JPEG or JPEG 2000. The compression method is not
limited thereto, and other methods can be used.

The image processing unit 111 according to the present
exemplary embodiment can detect whether the images
include an image corresponding to a person or a face, and
detect an expression by analyzing the images acquired by the
first and second imaging units 110 and 112. Various detection
methods are available, and detection can be performed by
using pattern matching with a feature image of the person or
the face. When the face is detected, a size and a position are
stored in the RAM 102. When the face is detected, an edge of
a face image is detected to determine a smile level. Such
detection information is stored in a header or the like of an
image file including target image data when a still image or a
moving image is captured.

The sound processing unit 121 processes sound data
acquired by collecting sounds by the sound collecting unit
120 during recording, and processes sound data read from the
recording medium 151 described below, compressed or
uncompressed during reproduction. For example, the sound
processing unit 121 performs level adjustment processing of
the sound data, decompression processing of the compressed
sound data, or compression processing of the sound data. The
sound processing unit 121 transmits the processed sound data
to the recording/reproducing unit 150 or the communication
unit, and transmits the sound data to the speaker during repro-
duction. The sound collecting unit 120 is, for example, a
microphone included in a housing of the imaging apparatus
100 to collect a plurality of nondirectional sounds. In the
sound processing unit 121, as a sound compression method, a
known general sound compression method such as Audio
Code number 3 (AC 3) or Advanced Audio Coding (AAC) is
used.

The display unit 140 includes, for example, a liquid crystal
display device or an organic electroluminescence (EL) dis-
play device, and displays an image under control of the dis-
play control unit 141. For the display unit 140, any unit such
as a light-emitting diode (LED) display can be used as long as
the unit can provide an image to the user. The display unit 141
displays an image on the display unit 140 based on the image
data processed by the image processing unit 111. The display
control unit 141 may execute image signal processing such as
matrix conversion, brightness adjustment, contrast adjust-
ment, gamma adjustment, chroma gain adjustment, or sharp-
ness adjustment for a video signal based on a digital image
signal to be displayed on the display unit 140.

The recording/reproducing unit 150 records the image data
and the sound data processed by the image processing unit
111 in the recording medium 151 during recording, and
reproduces the image data or the sound data recorded in the
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recording medium 151 during reproduction. The recording/
reproducing unit 150 writes, during recording, an imaging
date, information regarding compression, or various types of
information such as setting of the imaging unit 110 together
with the image data or the sound data, into the recording
medium 151. When the image data or the sound data is
recorded in the recording medium 151, the recording/repro-
ducing unit 150 records the data in the recording medium 151
as a file compliant to a file format such as File Allocation
Table (FAT) or exFAT. The recording medium 151 may be a
recording medium included in the imaging apparatus or a
removable recording medium. Recording media of all types
such as a hard disk, an optical disk, a magneto-optical disk, a
compact disc-recordable (CD-R), a DVD-recordable (DVD-
R), a magnetic tape, a nonvolatile semiconductor memory,
and a flash memory are included. When the removable
recording medium is used, the recording/reproducing unit
150 has a mechanism for loading or discharging the remov-
able recording medium.

The attitude detection unit 160 configured to detect an
attitude ofthe imaging apparatus 100 is, for example, an angle
sensor or an acceleration sensor. The attitude detection unit
160 according to the present exemplary embodiment detects
which of a normal position (i.e., landscape) and a longitudinal
position (i.e., portrait) the attitude of the imaging apparatus
100 is in. For example, the attitude detection unit 160 can
detect a rotational attitude angle (0°, 90°, 180°, or 270°)
around an optical axis of the first imaging unit 110 of the
imaging apparatus 100. “0°” indicates a normal position
(state where top surface of imaging apparatus 100 is oriented
in the sky direction), and “180°” indicates the opposite posi-
tion thereof (state where top surface of imaging apparatus 100
is oriented in the ground direction). “90°” and “270°” are
longitudinal positions (state where one of left and right sur-
faces of imaging apparatus 100 is oriented in the ground
direction).

The first imaging unit 110 and the second imaging unit 112
according to the present exemplary embodiment respectively
capture images of objects located in different directions.
More specifically, the second imaging unit 112 is a sub-
camera for capturing an image of a photographer (camera
operator), and the first imaging unit 110 is a main camera for
capturing an image of a target to be imaged (object). Accord-
ingly, for example, the first imaging unit 110 and the second
imaging unit 112 are not necessarily configured to capture
images in opposite directions.

The image processing unit 111, the sound processing unit
121, the display control unit 141, and the recording/reproduc-
ing unit 150 may be microcomputers including programs
used to execute the aforementioned functions. The CPU 101
may load the program for executing the above-described pro-
cessing recorded in the ROM 103 into the RAM 102 and
execute it.
<Operation of Imaging Apparatus 100>

Next, an operation of the imaging apparatus 100 according
to the present exemplary embodiment will be described. The
imaging apparatus 100 according to the present exemplary
embodiment has a “still-image capturing mode”, a “moving-
image capturing mode”, a “reproducing mode”, and a “mov-
ing-image/still-image capturing mode”. In each mode, the
CPU 101 controls each block of the imaging apparatus 100 to
execute the following operation.

In the “still-image capturing mode” and the “moving-im-
age capturing mode”, until an imaging instruction is input,
only an image acquired by the first imaging unit 110 or an
image generated by combining the image acquired by the first
imaging unit 110 and an image acquired by the second imag-
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ing unit 112 is displayed on the display unit 140. In other
words, the display control unit 141 is controlled to process the
image acquired by each imaging unit by the image processing
unit 111 and to display the processed image on the display
unit 140. When the imaging instruction has been input, the
image processing unit 111 is controlled to compress the
image acquired by each imaging unit as a moving image or a
still image, and the recording/reproducing unit 150 is con-
trolled to sequentially record the compressed images in the
recording medium 151. In the “still-image capturing mode”,
the image processing unit 111 is controlled to compress one
or a plurality of images acquired by each imaging unit by
using, for example, JPEG, at a timing corresponding to the
imaging instruction. The recording/reproducing unit 150 is
controlled to record the compressed still image data as a still
image file in the recording medium 151. In the “moving-
image capturing mode”, the image processing unit 111 is
controlled to compress a moving image in which images
sequentially acquired from images obtained by each imaging
unit are frame images by using, for example, H. 265, at a
timing corresponding to the imaging instruction. The record-
ing/reproducing unit 150 is controlled to record the com-
pressed moving image data as a moving image file in the
recording medium 151. In the “moving-image capturing
mode”, this operation is continued until an imaging end
instruction is input. In the “still-image capturing mode” and
the “moving-image capturing mode”, thumbnail images (still
image data) generated based on the images captured in the
respective modes are added to the still image file and the
moving image file, and then the files are recorded in the
recording medium 151.

In the “moving-image/still-image capturing mode”, when
a still image recording instruction is input, still image captur-
ing and still image recording are carried out, and moving
image data for a period of four seconds immediately before
the inputting of the still image recording instruction is
recorded in the recording medium. In the “moving-image/
still-image capturing mode”, when a plurality of still image
recording instructions is input on the same day, moving image
data for a period of four seconds immediately before the
inputting of the still image recording instruction is added to
one moving image file to be recorded. Accordingly, the mov-
ing image data for one day immediately before the still image
capturing is stored in one moving image file, and viewing
performance can be improved. In the “moving-image/still-
image capturing mode”, the CPU 101 displays, until an imag-
ing instruction is input, only the image acquired by the first
imaging unit 110 or the image generated by combining the
image acquired by the first imaging unit 110 and the image
acquired by the second imaging unit 112 on the display unit
140. In other words, the display control unit 141 is controlled
to process the image acquired by each imaging unit by image
processing unit 111 and display the processed image on the
display unit 140. The image processing unit 111 sequentially
compresses only the image acquired by the first imaging unit
110 or the image generated by combining the image acquired
by the first imaging unit 110 and the image acquired by the
second imaging unit 112 as moving image data, and tempo-
rarily stores the image in the RAM 102. The CPU 101 man-
ages information in the RAM 102 so as to always store com-
pressed moving image data of latest four seconds. For
example, moving image data other than that of the latest four
seconds may be discarded. Then, when a still image recording
instruction is input, the image processing unit 111 is con-
trolled to compress one or a plurality of images acquired by
each imaging unit by using, for example, JPEG, at a timing
corresponding to the instruction. The recording/reproducing
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unit 150 is controlled to record the still image data com-
pressed as a still image in the recording medium 151. The
recording/reproducing unit 150 is controlled to record the
compressed moving data of latest four seconds stored in the
RAM 102 in the recording medium 151 in response to the still
image recording instruction. The image processing unit 111 is
controlled to compress an image acquired in response to the
still image recording instruction as a moving image (stop
motion), and to record the image in the recording medium 151
s0 as to be reproduced after the moving image of the latest
four seconds. Accordingly, in the recording/reproducing unit
150, the moving image data of the image acquired in response
to the still image recording instruction is included in the same
moving image file as that of the moving image of the latest
four seconds recorded in the recording medium. Information
regarding an operation during capturing of the moving data to
be recorded or information regarding a detection position, a
size, or asmile level of a human face may be stored in a header
of'a corresponding still image file. Information as to whether
any stop motion moving image has been generated may be
stored in the header of the still image file. When the composite
image generated by combining the image acquired by the first
imaging unit 110 and the image acquired by the second imag-
ing unit 112 is recorded, a combining position or size of the
image acquired by the second imaging unit 112 can be des-
ignated by the user. Then, the CPU 101 records composite
information indicating the designated combining position or
size of the image acquired by the second imaging unit 112
together with the composite image in the recording medium.
The composite information may be recorded in, for example,
chapter management information for managing chapters in
the moving file included in the moving image data or as
additional information of an image of each frame in the mov-
ing image data.

In the “reproduction mode”, the recording/reproducing
unit 150 is controlled to read a file list or thumbnail images of
the moving image files or the still image files recorded in the
recording medium 151. Then, the display control unit 141 is
controlled to decompress, by the image processing unit 111,
the thumbnail image of each file reproduced by the recording/
reproducing unit 150, and display the decompressed thumb-
nail image on the display unit 140. The CPU 101 controls the
display control unit 141 to decompress, by the image process-
ing unit 111, the still image file or the moving image file
corresponding to the thumbnail image selected by the user
operating the operation unit 104, and display the acquired
image on the display unit 140.
<Moving-Image/Still-Image Capturing Mode>

The “moving-image/still-image capturing mode” accord-
ing to the present exemplary embodiment will be described in
detail with reference to FIGS. 2A and 2B. FIGS. 2A and 2B
are flowcharts illustrating an operation of the imaging appa-
ratus 100 in the “moving-image/still-image capturing mode”.
Processing illustrated in FIG. 2 is performed by the CPU 101
controlling each block of the imaging apparatus 100.

First, in step S201, the CPU 101 acquires an operation state
of each block of the imaging apparatus 100. In other words,
the operation state of each block of the imaging apparatus 100
before a still image recording instruction is input. For
example, an attitude of the imaging apparatus 100 detected by
the attitude detection unit 160 is acquired. In addition, infor-
mation regarding a focus operation of the first imaging unit
110 and information regarding a zoom operation are
acquired. The information regarding the focus operation is
information indicating whether a focus lens of the first imag-
ing unit 110 is currently driven, and the information regarding
the zoom operation is information indicating whether the
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zoom lens of the first imaging unit 110 is currently driven.
These pieces of information may be acquired from the imag-
ing unit 110 by the CPU 101, or control history of the driving
of'the imaging unit 110 by the CPU 101 itself may be stored.
Atthis time, an image signal acquired by the first imaging unit
110 is processed by the image processing unit 111. The CPU
101 controls the image processing unit 111 to analyze the
acquired image, determine whether the image includes any
feature image such as a person or a face by pattern matching,
and determine a “smile level” when the face is detected. The
“smile level” is determined to be higher, by analyzing the eye
and the mouth in the face image, as an angle formed between
a line normal to a line connecting an image corresponding to
the eye and a line connecting an end of the image correspond-
ing to the mouth with a center thereof is smaller, and deter-
mined to be lower as the angle is larger. A determination
method of the “smile level” is not limited to this method. The
CPU 101 stores the information thus acquired for a predeter-
mined period of time, for example, in units of one second or
0.5 second. These pieces of information are recorded as addi-
tional information in a still image file including the still image
data corresponding to the still image recording instruction
through processing described below.

In step S202, the CPU 101 acquires the setting information
of the second imaging unit 112 stored in the RAM 102. The
setting information of the second imaging unit 112 includes
information indicating whether imaging by the second imag-
ing unit 112 is “enabled” or “disabled”, and information
indicating a “combining position” or a “combining size”
when the image acquired by the second imaging unit 112 is
superimposed on the image acquired by the first imaging unit
110. These are set by the user in imaging or before imaging.

In step S203, the CPU 101 determines whether the imaging
by the second imaging unit 112 is “enabled” based on the
setting information of the second imaging unit 112 acquired
in step S202.

When the imaging by the second imaging unit 112 is deter-
mined to be “enabled” (YES in step S203), in step S204, the
CPU 101 controls the image processing unit 111 to generate
an image by combining the image acquired by the first imag-
ing unit and the image acquired by the second imaging unit. A
combining position of the image acquired by the second
imaging unit 112 is a position determined based on the com-
posite information (“combining position” or “combining
size”) stored in the RAM 102.

When the imaging by the second imaging unit 112 is not
determined to be “enabled” (NO in step S203), in step S205,
the CPU 101 controls the image processing unit 111 to gen-
erate an image acquired by the first imaging unit.

After steps S204 and S205, in step S206, the CPU 101
controls the image processing unit 111 to compress the gen-
erated image as moving image data. Accordingly, moving
image data in which the image generated in step S204 or S205
is a frame image is generated. The CPU 101 temporarily
stores the compressed moving image data in the RAM 102.
Similarly, in sound processing, the CPU 101 controls the
sound processing unit 121 to process a sound signal acquired
by the sound collecting unit 120, and temporarily store the
processed sound signal in the RAM 102 in association with
the moving image data. The CPU 101 controls the image
processing unit 111 to execute size changing or gamma
adjustment for the image acquired in step S204 or S205, and
controls the display control unit 141 to display the acquired
image on the display unit 140. Thus, until a still image cap-
turing instruction is input, the image acquired by each imag-
ing unit can be compressed as moving image data to be
buffered in the RAM 102, and the image can be displayed on
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the display unit 140. The display control unit 141 is controlled
to display the image generated in step S204 or S205 on the
display unit 140.

In step S207, the CPU 101 determines whether an instruc-
tion of changing the mode to a mode other than the “moving-
image/sill-image capturing mode” or tuning OFF power has
been input via the operation unit 104.

When it is determined that the mode changing instruction
has been input (YES in step S207), in step S208, the CPU 101
controls the image processing unit 111 to stop the operation of
compressing the image acquired by each imaging unit as a
moving image. In step S209, the moving image data and the
sound data stored in the RAM 102 and the information of the
operation state of each block of the imaging apparatus 100 are
deleted, and the processing of the “moving-image/sill-image
capturing mode” is ended.

When it is determined that no mode changing instruction
has been input (NO in step S207), in step S210, the CPU 101
determines whether the operation state of each block of the
imaging apparatus 100 has changed, or whether the setting
information of the second imaging unit 112 has changed. The
CPU 101 may determine whether only one of the operation
states of the respective blocks of the imaging apparatus has
changed, or whether setting of a part of the setting informa-
tion of the second imaging unit 112 has changed. In the
present exemplary embodiment, determination is made as to
whether the attitude information has changed, whether the
information indicating “enabled” or “disabled” of the second
imaging unit 112 has changed, and whether the information
indicating “display position” or “display size” during the
superimposed displaying has changed. Determination may be
made as to whether the composite information (information
indicating “combining position” or “combining size”) of the
image of the second imaging unit 112 has changed.

When it is determined that the operation state of each block
of the imaging apparatus 100 has changed or that the setting
information of the second imaging unit 112 has changed
(YES in step S210), in step S211, the CPU 101 deletes the
moving image data and the sound data stored in the RAM 102
and the information about the operation state of each block of
the imaging apparatus 100. Then, the processing returns to
step S201. For example, this operation is carried out when the
attitude information of the imaging apparatus detected by the
attitude detection unit 160 has changed from “0°” to “90”.
This operation is also carried out when the setting of the
second imaging unit 112 has changed from “enabled” to
“disabled”.

On the other hand, when it is determined that neither the
operation state of each block of the imaging apparatus 100 has
changed nor the setting information of the second imaging
unit 112 has changed (NO in step S210), in step S212, the
CPU 101 determines whether a SW 1 of a shutter button of the
operation unit 104 has been turned ON. The shutter button of
the imaging unit 100 according to the present exemplary
embodiment is a two-stage switch. When the shutter button is
half-pressed, the SW 1 is turned ON. When the shutter button
is fully pressed, a SW 2 is turned ON. Thus, in step S212, the
CPU 101 determines whether the shutter button has been
half-pressed. When it is determined that the SW 1 of the
shutter button of the operation unit 104 has not been turned
ON (NO in step S212), the processing returns to step S201. In
the present exemplary embodiment, the configuration
example of the two-stage switch such as the shutter button is
employed. However, the SW 1 and the SW 2 may be assigned
to different buttons, or buttons corresponding to different user
interfaces (UI) on the touch panel.
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On the other hand, when it is determined that the SW 1 of
the shutter button of the operation unit 104 has been turned
ON (YES in step S212), in step S213, the CPU 101 causes the
first imaging unit 110 to carry out a still image capturing
operation. This processing includes, for example, autofocus
(AF) processing, auto exposure (AE) processing, auto white
balance (AW) processing, or emission processing of AF aux-
iliary light. When the SW 1 is ON, the imaging apparatus 100
according to the present exemplary embodiment neither
executes determination in step S210, nor deletes any of the
moving image data and the sound data buffered in the RAM
102, and the information of the operation state of each block
of the imaging apparatus 100 even when the attitude of the
imaging apparatus 100 has changed.

Then, in step S214, the CPU 101 determines whether the
SW 2 of the shutter button of the operation unit 104 has been
turned ON. In other words, in step S214, the CPU 101 deter-
mines whether the shutter button has been fully pressed.
When it is determined that the SW 2 of the shutter button of
the operation unit 104 has not been turned ON (NO in step
S214), the processing returns to step S201.

On the other hand, when it is determined that the SW 2 of
the shutter button of the operation unit 104 has been turned
ON (YES in step S214), in step S215, the CPU 101 controls
the first imaging unit 110 and/or the second imaging unit 112
to acquire an image for a still image. The CPU 101 controls
the image processing unit 111 to stop the operation of com-
pressing the image acquired by each imaging unit as the
moving image, and controls the display control unit 141 to
black out the displaying on the display unit 140.

In step S216, the CPU 101 carries out processing after
imaging. The processing after imaging will be described
below with reference to FIGS. 3A and 3B. The processing
illustrated in FIGS. 3A and 3B is carried out by the CPU 101
controlling each block of the imaging apparatus 100.

In step S301, the CPU 101 controls the display control unit
141 to display the image for the still image acquired from
each imaging unit in step S215 on the display unit 140, and
controls the image processing unit 111 to compress the image
as still image data. Then, the CPU 101 controls the recoding/
reproducing unit 150 to record the still image data generated
by the image processing unit 11 in the recording medium 151.
The still image data is recorded as a still image file in the
recording medium 151. In the present exemplary embodi-
ment, the images respectively acquired by the first imaging
unit 110 and the second imaging unit 112 are compressed as
separate still image data. However, these images may be
combined to be compressed as still image data.

In step S302, the CPU 101 determines whether the moving
image data stored in the RAM 102 is moving image data of t0
seconds or longer.

When it is determined that the moving image data stored in
the RAM 102 is moving image data of t0 seconds or longer
(YES in step S302), in step S303, the CPU 101 controls the
recording/reproducing unit 150 to record the moving image
data and the sound data stored in the RAM 102 in the record-
ing medium. The moving image data and the sound data are
stored as moving image files in the recording medium 151.
The CPU 101 stores information indicating an operation state
of each block of the imaging apparatus 100, which has been
stored in the RAM 102, as additional information in a header
of'a corresponding still image file. Accordingly, the operation
state of each block of the imaging apparatus 100 during
capturing of moving image data recorded in the recording
medium 151 is recorded as the additional information of the
corresponding still image file.
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On the other hand, when it is determined that the moving
image data stored in the RAM 102 is not moving image data
of't0 seconds or longer (NO in step S302), in step S304, the
CPU 101 deletes the moving image data and the sound data
stored in the RAM 102 and the information indicating the
operation state of each block of the imaging apparatus 100
from the RAM 102.

After step S303 or S304, in step S305, the CPU 101 deter-
mines whether the setting of the second imaging unit 112 is
“enabled” or “disabled”. In the imaging apparatus 100
according to the present exemplary embodiment, a generation
method when the image acquired by the first imaging unit 110
in response to an instruction (i.e., SW 2 is ON) to record the
still image to be generated thereafter is compressed as a
moving image varies depending on the setting. This moving
image enables the image acquired by the first imaging unit
110 to be continuously displayed by predetermined frames in
response to turning-ON of the SW 2. In the present exemplary
embodiment, this moving image is referred to as a stop
motion. In the present exemplary embodiment, the image
acquired by the second imaging unit 112 is not caused to be a
stop motion. The images acquired by the second imaging unit
112 are sequentially combined during preview displaying of
the image acquired by the first imaging unit 110. When the
setting of the second imaging unit 112 is “enabled”, a stop
motion moving image is generated. When “disabled”, the
moving image data stored in the RAM 102 is t0 or longer
before the SW 2 is turned ON. When stop motion setting is
enabled, stop motion moving image is generated. On the other
hand, in a case of “disabled”, when the moving image data
stored in the RAM 102 is shorter than t0 before the SW 2 is
turned ON or when stop motion setting is disabled, no stop
motion data is generated.

When the setting of the second imaging unit 112 is
“enabled” (YES in step S305), in step S306, the CPU 101
controls the image processing unit 111 to generate a stop
motion moving image. In this case, as described above, dur-
ing the preview displaying of the image acquired by the first
imaging unit 110 on the display unit 140 when the SW 2 is
turned ON, the image acquired by the second imaging unit
112 is combined with the stop motion moving image. In other
words, as illustrated in FIG. 4A, a stop motion moving image
in which the image acquired by the second imaging unit 112
is superimposed as a moving image 402 on a stop motion 401
of the image acquired by the first imaging unit 110 is gener-
ated. Thus, in step S306, the CPU 101 controls the image
processing unit 111 to execute processing for changing the
image acquired by the first imaging unit 110 to a size for a stop
motion moving image or the like when the SW 2 is turned ON.

In step S307, the CPU 101 controls the image processing
unit 111 to generate an image by combining the image
acquired by the second imaging unit 112 with the stop motion
moving image generated in step S306.

In step S308, the CPU 101 controls the display control unit
141 to display the composite image generated in step S307 on
the display unit 140.

In step S309, the CPU 101 controls the image processing
unit 111 to set the composite image generated in step S307 as
one frame of a moving image and compress the composite
image as moving image data.

In step S310, the CPU 101 determines whether the stop
motion time is t1 or longer. The processing of steps S307 to
S308 is continued until the time of the stop motion moving
image reaches t1 seconds. Through this processing, a stop
motion moving image of t1 seconds is generated.

On the other hand, when the setting of the second imaging
unit 112 is “disabled” (NO in step S305), in step S311, the
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CPU 101 determines whether the moving image stored in the
RAM 102 has been deleted in step S304. When the moving
image data has been deleted (YES in step S311), the process-
ing after imaging is ended. Thus, the processing is ended
without recording any of the moving image data immediately
before the still image recording instruction and the moving
image data of the stop motion moving image.

On the other hand, when the moving image data has not
been deleted (NO in step S311), in step S312, the CPU 101
determines whether the setting of the stop motion moving
image is enabled. When the setting of the stop motion moving
image is not enabled (NO in step S312), the processing is
ended without generating any stop motion moving image.

On the other hand, when the setting of the stop motion
moving image is enabled (YES in step S312), in step S313,
the CPU 101 controls the image processing unit 111 to gen-
erate a stop motion moving image. In step S313, the CPU 101
controls the image processing unit 111 to execute processing
for changing the image acquired by the first imaging unit 110
to a size for a stop motion moving image or the like when the
SW 2 is turned ON.

In step S314, the CPU 101 controls the display control unit
141 to display the composite image generated in step S313 on
the display unit 140.

In step S315, the CPU 101 controls the image processing
unit 111 to set the composite image generated in step S313 as
one frame of a moving image and compress the composite
image as moving image data.

In step S316, the CPU 101 continues the processing of step
S315 until time of the stop motion moving image reaches t2
seconds. Through this processing, a stop motion moving
image of 12 seconds is generated.

After steps S310 and S316, in step 317, the CPU 101
controls the recording/reproducing unit 150 to record the stop
motion moving image generated by the image processing unit
111 in the recording medium 151. When moving image data
of four seconds before turning-ON of the SW 2 has been
recorded in the recording medium 151 in step S303, moving
image data of the stop motion moving image is added to a
moving image file in which the moving image data thereof
has been stored.

Thus, the processing of step S216 is ended. After the end of
the processing of step S216, basically, the processing is con-
tinued from step S201 without ending the moving-image/
still-image capturing mode.

In the present exemplary embodiment, a relationship of
t1>12 is set. When the stop motion moving image is simply
displayed, t2 is set. When a moving image depicting a change
of a camera operator’s expression during checking of an
image corresponding to the stop motion moving image is
combined with the stop motion moving image, tl is set.
Superimposing the moving image depicting the change of the
camera operator’s expression sets t1 to be longer than 12.

Next, a still image and a moving image recorded in the
moving-image/still-image capturing mode will be described
with reference to FIGS. 5A to 5C. FIG. 5A is a schematic
diagram illustrating timing of turning ON the SW 2, and the
still image and the moving image to be recorded, in the
moving-image/still-image capturing mode. FIG. 5A illus-
trates the following status. The SW 2 is turned ON (release 1)
at 15:16:20 on Oct. 10, 2013, and moving image data M1
(501) and still image data P1 (502) are recorded. The SW 2 is
turned ON (release 2) at 15:30:45, and moving image data M2
(503) and still image data P2 (504) are recorded. The SW 2 is
turned ON (release 3) at 15:40:30, and moving image data M3
(505) and still image data P3 (506) are recorded.
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FIG. 5B is a schematic diagram illustrating contents of the
moving image file and the still image file recorded in the
recording medium 151. In the present exemplary embodi-
ment, a file including data recorded on the same day is stored
in one directory 511 (directory name: 100_1010). The direc-
tory name and each file name are determined according to
Design rule for Camera FileSystem (DCF). As described
above, the moving image data recorded in the moving-image/
still-image capturing mode is added to one moving image file.
In a moving image file 512 (moving image file name:
MDG_0001. MOV), moving image data corresponding to
each of three imaging operations carried out in the moving-
image/still-image capturing mode on the same day illustrated
in FIG. 5A is recorded, and a chapter is set in each moving
image data. In other words, the moving image file
MDG_0001. MOV includes moving image data correspond-
ing to a plurality of scenes. The scenes respectively corre-
spond to still image files IMG_0002. JPG, IMG_0003. JPG,
and IMG_0004. JPG. A moving image captured in the normal
moving image capturing mode is recorded as a separate mov-
ing image file.

Moving image data corresponding to a chapter 1 (514) is
moving image data corresponding to an imaging instruction
of'the still image file IMG_0002. JPG, and the moving image
data M1 illustrated in FIG. 5A. Moving image data corre-
sponding to a chapter 2 (515) is moving image data corre-
sponding to an imaging instruction of the still image file
IMG_0003. JPG, the moving image data M2 illustrated in
FIG. 5A, and stop motion moving image data generated from
the same image as that of the still image data P2. Moving
image data corresponding to a chapter 3 (516) is moving
image data corresponding to the imaging instruction of the
still image file IMG_0003. JPG, and the stop motion moving
image data generated from the same image as that of the still
image data P2. The moving image data illustrated in FIG. 5A
is not included in the moving image data corresponding to the
moving image data corresponding to the chapter 3 (516),
because the moving image data M3 is moving image data of
t0 seconds or shorter.

In the moving image file MDG_0001. MOV, “chapter ret-
erence information” of a moving image file including a plu-
rality of moving image data is recorded in a header part. The
chapter reference information is updated each time moving
image data is recorded in the recording medium 151 in the
moving-image/still-image capturing mode. The chapter ref-
erence information will be described referring to FIG. 5C.
The chapter reference information includes a file size 521 of
the moving image file, and the number of frames 522 of the
moving image data included in the moving image file. The
chapter reference information includes a set chapter number
523, capturing time 524 of moving image data corresponding
to a chapter, a number 525 of a head frame of the moving
image data corresponding to the chapter, and the number of
frames 526 of moving image data corresponding to each
chapter. The chapter reference information further includes a
combining position 527 of the image of the second imaging
unit 112 and a position 528 of stop motion moving image data
in the moving image data corresponding to the chapter.

The chapter number 521 is added each time moving image
data is recorded in the moving-image/still-image capturing
mode. The capturing time 524 of the moving image data is
time, day, month, and year when the SW 2 is turned ON in the
moving-image/still-image capturing mode. In other words,
the capturing time 524 is similar to capturing time of corre-
sponding still image data recorded in the moving-image/still-
image capturing mode. Setting the capturing time of each still
image data and the capturing time of the moving image data
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of each chapter similar to each other facilitates identification
of a corresponding chapter from the still image data.

The head frame number 525 of each chapter is a frame
number of a head frame of each chapter in the entire moving
image data recorded in the moving image file 512. Using the
frame number facilitates cue reproduction of each moving
image data. The composite information 527 of the image of
the second imaging unit 112 includes, when upper left coor-
dinates of the image of the first imaging unit 110 are (X,
Y)=(0,0), upper left coordinates X, Y (combining position) of
the image of the second imaging unit 112, and a width W and
aheight H (combining size) of the image ofthe second imag-
ing unit 112. In the chapter 1, values of the coordinates, the
width, and the height of the image of the second imaging unit
112 are 0. In this case, imaging setting of the second imaging
unit 112 is “disabled”. Using the composite information
(combining position and combining size 527) of the image of
the second imaging unit 112 enables displaying of the
trimmed (cut out) image of the second imaging unit 112.

The position 528 of the stop motion moving image data
indicates a frame number of a stop motion moving image data
part when a head frame of the moving image data of each
chapter is 0. In the moving image data of the chapter 1, no stop
motion moving image part is present. In a chapter 2, among
180 frames of the moving image data of the chapter 2, the
latter 90-th to 179-th frames are stop motion moving images.
In a chapter 3, among 180 frames of the moving image data of
the chapter 3, all are stop motion moving images. Identifying
the position of the stop motion moving image data facilitates
reproduction of only a stop motion moving image part in the
moving image data of each chapter, or reproduction of only a
part other than the stop motion moving image.

The chapter reference information further includes identi-
fication information (registration number, identifier, name,
nickname, and/or birthday) indicating a specific person or
face identified by the image processing unit 111 during cap-
turing of the image of the moving image data. The specific
person or face may be detected in both of the image of the first
imaging unit 110 and the image of the second imaging unit
112. The chapter reference information also includes infor-
mation indicating a position or the number of faces identified
by the image processing unit 111 during capturing of the
image of the moving image data. The position or the number
of faces identified by the image processing unit 111 during
capturing of the image of the moving image data may be
detected in both of the image of the first imaging unit 110 and
the image of the second imaging unit 112.

In step S303, in the still image file recorded in the moving-
image/still-image capturing mode, the additional information
indicating the operation state of each block of the imaging
apparatus 100 before inputting of the still image recording
instruction, which has been stored in the RAM 102 in the
moving-image/still-image capturing mode, is stored.

The operation state of each block of the imaging apparatus
100 before inputting of the still image recording instruction is
acquired on a predetermined time unit basis, and additional
information is generated based on this information. In the
time axis, time when the SW 2 is turned ON is 0, and the
operation state of each block of the imaging apparatus 100
before this time is stored for four seconds. The additional
information (the operation state of each block of the imaging
apparatus 100) includes attitude information of the camera
100, information about presence of an AF operation in the
first imaging unit 110, information about presence of a zoom-
ing operation, and information about a smile level of an object
of the main camera as information of the object. As the
operation state of each block of the imaging apparatus 100,
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other items may be included. For example, by the image
processing unit 111 analyzing each frame constituting the
moving image data, the object, a position of the object, and a
size of a face included in the moving image data may be
included as items of the operation state of each block of the
imaging apparatus 100. The additional information includes
such information.

<Album Reproduction>

The imaging apparatus 100 according to the present exem-
plary embodiment can select the “album reproduction” in the
“reproduction mode”. The “album reproduction” is a repro-
duction mode for extracting a predetermined number of
images from a plurality of image data and displaying the
extracted images. An operation of the imaging apparatus 100
in the “album reproduction” will be described referring to
FIG. 6. A flowchart illustrated in FIG. 6 indicates processing
executed by the CPU 101 controlling each block of the imag-
ing apparatus 100. The “album reproduction” according to
the present exemplary embodiment will be described by way
of an example where a predetermined number of images is
extracted from image data captured on a designated date.
However, for example, a predetermined number of images
may be extracted from an image associated with a designated
person. A predetermined number of images may be extracted
from an image data group where a user’s evaluation value
(favorite degree, rating) is high.
<Target Image Specification>

First, in step S601, when the “album reproduction” is des-
ignated, the CPU 101 acquires capturing date information of
last reproduced image data. The CPU 101 specifies a still
image file recorded in the still-image capturing mode and a
still image file and a moving image file recorded in the mov-
ing-image/still-image capturing mode on the same day.
Images included in the specified still image and moving
image files are album reproduction targets.

In step S602, the CPU 101 classifies chapters of the speci-
fied still image and moving image files into one-hour groups
(partial collection). In the case of group classification, the
chapters may be simply divided by a one-hour unit. However,
because of a possibility of continuous imaging, it is advisable
to classify the chapters by a unit of about one hour by using
the nearest neighbor method.

In step S603, the CPU 101 extracts images in classified
group units. In the present exemplary embodiment, in a case
of a still image, a still image of an extracted chapter is dis-
played for four seconds, and in a case of a moving image, a
moving image of an extracted chapter is displayed (about four
seconds in present exemplary embodiment). Target total
reproduction time is about two minutes. In other words, the
number of scenes of still and moving images is calculated as
2 (min)x60 (sec)+2 (sec)=(scenes). In the present exemplary
embodiment, in each group, moving and still images are
separately evaluated to extract moving and still images evalu-
ated high so that aratio of scenes of the moving image to those
of'the still image can be 1:3 in each group. Display time of the
still image is not fixed to four seconds. In the present exem-
plary embodiment, for easier description, the display time
thereof is 4 seconds as in the case of the moving image.

A method for calculating an evaluation value of the moving
image will be described. A calculation example of an evalu-
ation value of a moving image belonging to a certain chapter
will be described. An evaluation value MovieValue [M] of a
chapter [M] is calculated by using information (face detection
information) indicating positions or the number of faces in
chapter reference information of the chapter [M]. More spe-
cifically, an evaluation value is calculated to be higher as the
position of the face detected in the chapter [M] is closer to a
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center, and higher as the size of the face is larger. An evalua-
tion value of the image captured by the second imaging unit
112 may be added. For example, an evaluation value is cal-
culated by using information (face detection information)
indicating positions or the number of faces of the image
captured by the second imaging unit 112 in the chapter ref-
erence information of the chapter [M]. The calculated evalu-
ation value is added to the evaluation value MovieValue [M].
In this way, the evaluation value of the moving image is
calculated. For the still image, similarly, an evaluation value
is calculated by using information about sizes, positions, or
the number of faces in the image.

In step S604, the CPU 101 specifies a chapter of moving
images including that used for camera operator displaying.
During the camera operator displaying, only the image cap-
tured by the second imaging unit 112 is displayed. In the
present exemplary embodiment, a scene with a high evalua-
tion value of the image captured by the second imaging unit
112 in the chapter of the moving image extracted in step S603
is used for the camera operator displaying. Accordingly, the
CPU 101 calculates an evaluation value of the image captured
by the second imaging unit 112 based on the chapter reference
information of the chapter extracted in step S603 and based
on the positions or the number of faces in the image captured
by the second imaging unit 112. Then, the CPU 101 specifies
upper three chapters to be chapters of the moving images
including the moving images used for the camera operator
displaying.

When a “dictionary” associating a feature image for speci-
fying a person or a face with an identifier has been stored
beforehand in the imaging apparatus 100, a chapter including
the person or the face registered in the “dictionary” may be
preferentially selected in the image captured by the second
imaging unit 112.

In step S605, the CPU 101 time-sequentially displays the
moving and still images extracted in step S603, and creates an
album scenario for displaying the cut-out image captured by
the second imaging unit 112 of the chapter specified in step
S604. In the present exemplary embodiment, a scenario is
created so as to display the still image for four seconds.

In step S606, the CPU 101 displays the reproduced image
on the display unit 140 according to the scenario created in
step S605. When a still image corresponding to a still image
file is displayed, the CPU 101 controls the recording/repro-
ducing unit 150 to reproduce a still image file targeted for
reproduction according to the scenario from the recording
medium 151. The CPU 101 controls the image processing
unit 111 to decompress an image of the reproduced still image
and the display control unit 141 to display the image on the
display unit 140. The display control unit 141 is controlled so
as to display the image continuously for four seconds. When
a moving image corresponding to the specified chapter is
displayed, the CPU 101 specifies, according to chapter refer-
ence information of a moving image file included in the
chapter, that the frames of the moving images in the chapter
corresponds to the frames, from which frame to which frame
thereof, of the moving images of the moving image file. The
CPU 101 refers to a header of the moving image file to specify
file offset of the target frame, and controls the recording/
reproducing unit 150 to read the target moving image data
from the recording medium 151. The CPU 101 controls the
image processing unit 111 to decompress the read image data,
and the display control unit 141 to sequentially display the
read images on the display unit 140.

Lastly, processing when the camera operator displaying is
carried out will be described. As described above, according
to the present exemplary embodiment, when the second
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imaging unit 112 is “enabled” in the “moving-image/still-
image capturing mode”, the image captured by the first imag-
ing unit 110 and the image captured by the second imaging
unit 112 are combined, and compressed to be recorded as the
moving image in the recording medium. Thus, to perform the
camera operator displaying, a combining position and a com-
bining size of the image captured by the second imaging unit
112 is to be specified. In the present exemplary embodiment,
the composite information (combining position and combin-
ing size) of the image captured by the second imaging unit
112 is stored in the chapter reference information. Accord-
ingly, image cutting-out (trimming) is carried out based on
this information to extract an image. Thus, the CPU 101
specifies a moving image of a chapter including the moving
image used for the camera operator displaying, which has
been specified in step S604, according to the chapter refer-
ence information. The CPU 101 refers to a header of the
moving image file to specify file offset of the target frame, and
controls the recording/reproducing unit 150 to read the target
moving image data from the recording medium 151. The
CPU 101 controls the image processing unit 111 to decom-
press the read image data. Then, the CPU 101 specifies, based
on the composite information (combining position and com-
bining size) included in the chapter reference information, a
region where the image captured by the second imaging unit
112 has been combined, and controls the image processing
unit 111 to cut out (trim) the region. The CPU 101 controls the
image processing unit 111 to combine text information of
“camera operator” or the like with the cut-out image, and
controls the display control unit 141 to display the combined
image on the display unit 140. At this time, the cut-out image
obtained from the image captured by the second imaging unit
112 may be moved to a screen center or magnified.

In step S607, the CPU 101 determines whether a reproduc-
tion instruction or a storage instruction has been input by the
user. When it is determined that the reproduction instruction
has been input (YES in step S607), the processing returns to
step S606.

When it is determined that the storage instruction has been
input (NO in step S607), in step S608, the CPU 101 controls
the image processing unit 111 to generate moving image data
usable to perform displaying according to the scenario, and
controls the recording/reproducing unit 150 to record the
image generated by the image processing unit 111 in the
recording medium 151. Atthis time, the CPU 101 compresses
the display image according to the scenario to generate mov-
ing image data by using a compression coding technique such
as H. 264 or H. 265.

As described above, the imaging apparatus 100 according
to the present exemplary embodiment can display an image of
a high evaluation value from a plurality of image groups
recorded in the recording medium 151 in the “album repro-
duction” and narrowed within a predetermined range or
according to a predetermined condition. Moreover, the imag-
ing apparatus 100 can generate moving image data for per-
forming similar displaying. In particular, when the “camera
operator displaying” is carried out, the composite informa-
tion (combining position and combining size) of the image
captured by the second imaging unit 112 has been stored in
the chapter reference information, and thus image cutting-out
(trimming) is carried out based on this information to extract
an image.

Thus, the imaging apparatus according to the present
exemplary embodiment can extract and display only the
image captured by the second imaging unit even when the
images captured by the first and second imaging units are
combined to be recorded.
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When the moving image data of the extracted chapter
includes a stop motion moving image, a still image of the
same image may not be extracted even when an evaluation
value thereof is high.

Among a plurality of evaluation values, which evaluation
value is used to determine an image with a highest priority
may be set by a user.

The present exemplary embodiment has been described by
taking the example of an imaging apparatus. However, any
apparatus may be employed as long as the apparatus can
reproduce a plurality of moving images or still images, or
both. For example, a mobile phone, a smartphone, a tablet
information terminal, a notebook information terminal, or a
computer can be employed.

OTHER EMBODIMENTS

Embodiment(s) of the present disclosure can also be real-
ized by a computer of a system or apparatus that reads out and
executes computer executable instructions (e.g., one or more
programs) recorded on a storage medium (which may also be
referred to more fully as a ‘non-transitory computer-readable
storage medium’) to perform the functions of one or more of
the above-described embodiment(s) and/or that includes one
or more circuits (e.g., application specific integrated circuit
(ASIQ)) for performing the functions of one or more of the
above-described embodiment(s), and by a method performed
by the computer of the system or apparatus by, for example,
reading out and executing the computer executable instruc-
tions from the storage medium to perform the functions of one
or more of the above-described embodiment(s) and/or con-
trolling the one or more circuits to perform the functions of
one or more of the above-described embodiment(s). The com-
puter may comprise one or more processors (e.g., central
processing unit (CPU), micro processing unit (MPU)) and
may include a network of separate computers or separate
processors to read out and execute the computer executable
instructions. The computer executable instructions may be
provided to the computer, for example, from a network or the
storage medium. The storage medium may include, for
example, one or more of a hard disk, a random-access
memory (RAM), a read only memory (ROM), a storage of
distributed computing systems, an optical disk (such as a
compact disc (CD), digital versatile disc (DVD), or Blu-ray
Disc (BD)™), a flash memory device, a memory card, and the
like.

While the present disclosure has been described with ref-
erence to exemplary embodiments, it is to be understood that
the disclosure is not limited to the disclosed exemplary
embodiments. The scope of the following claims is to be
accorded the broadest interpretation so as to encompass all
such modifications and equivalent structures and functions.

This application claims the benefit of priority from Japa-
nese Patent Application No. 2013-272051 filed Dec. 27,
2013, which is hereby incorporated by reference herein in its
entirety.

What is claimed is:

1. An imaging apparatus comprising a memory and at least
one processor that executes a program to function as:

a first imaging unit;

a second imaging unit;

a combining unit configured to generate a composite image
by combining a first image captured by the first imaging
unit and a second image captured by the second imaging
unit;

a recording unit configured to record the composite image
generated by the combining unit and composite infor-
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mation regarding the combining of the first image and
the second image in a recording medium; and

a display control unit configured to perform control for
displaying the image recorded in the recording medium
on a display unit,

wherein the display controlunit performs control to extract
the second image from the composite image and display
the extracted second image, based on the composite
information,

wherein the first imaging unit is an imaging unit configured
to capture an image of an object, and the second imaging
unit is an imaging unit configured to capture an image of
a photographer,

wherein the display control unit displays the second image
extracted from the composite image as the image of the
photographer, and

wherein the display control unit performs control to dis-
play text information together with the second image
displayed as the image of the photographer.

2. The imaging apparatus according to claim 1, wherein the
composite information includes a combining position of the
second image.

3. The imaging apparatus according to claim 1, wherein the
composite information indicates a size of the second image in
the composite image.

4. The imaging apparatus according to claim 1, wherein the
second image and the composite image are moving images.

5. The imaging apparatus according to claim 1, wherein the
display control unit performs control to display the text infor-
mation indicating that the second image is the image of the
photographer together with the second image displayed as the
image of the photographer.

6. A control apparatus comprising a memory and at least
one processor that executes a program to function as:

a reading unit configured to read a composite image and
composite information regarding the composite infor-
mation from a recording medium, the composite image
having been recorded in the recording medium by an
imaging apparatus including a first imaging unit and a
second imaging unit, and having been generated by
combining a first image captured by the first imaging
unit and a second image captured by the second imaging
unit; and

a display control unit configured to perform control to
display the image read from the recording medium on a
display unit,

wherein the display controlunit performs control to extract
the second image from the composite image and display
the extracted second image, based on the composite
information,

wherein the first image not combined with the second
image is associated with the composite image and
recorded in the recording medium, while the second
image not combined with the first image is not recorded
in the recording medium, and

wherein the display control unit performs control to dis-
play text information together with the second image
displayed as the image of a photographer.

7. The control apparatus according to claim 6, wherein the
composite information includes a combining position and a
combined size of the second image.

8. The control apparatus according to claim 6,

wherein the second image includes a photographer who
has captured the first image; and

wherein the display control unit performs control to dis-
play text information indicating the photographer
together with the second image.
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9. The control apparatus according to claim 6,

wherein the first image is a still image, and the second

image is a moving image; and

wherein the composite image is a moving image generated

by combining the second image with a partial region of
the first image.
10. The control apparatus according to claim 6, wherein the
second image is a moving image and the composite image is
a composite moving image.
11. The control apparatus according to claim 10,
wherein a plurality of composite moving images according
to a plurality of times of imaging is recorded as one
moving image file in the recording medium; and

wherein the composite information includes information
regarding a period in the composite moving image in
which the second image has been combined.

12. The control apparatus according to claim 6, further
comprising a reproduction function for continuously repro-
ducing a plurality of images,

wherein in a case where the reproduction function is

executed, the display control unit performs control to
automatically select a plurality of images from a plural-
ity of images recorded in the recording medium and
continuously display the plurality of selected images;
and

wherein in the reproduction function, when the composite

image in which the first image has been combined or the
first image is displayed, the display control unit per-
forms control to display the second image extracted
from the composite image.

13. The control apparatus according to claim 12, wherein
the second image includes a photographer who has captured
the first image.

14. The control apparatus according to claim 12, further
comprising a generation unit configured to generate moving
image data in which the plurality of automatically selected
images is continuously reproduced in the reproduction func-
tion.

15. A method for controlling an imaging apparatus includ-
ing a first imaging unit and a second imaging unit, the method
comprising:

generating a composite image by combining a first image

captured by the first imaging unit and a second image
captured by the second imaging unit;
recording the generated composite image and composite
information regarding the combining of the first image
and the second image in a recording medium; and

performing control for displaying the image recorded in
the recording medium on a display unit,

wherein the control is performed to extract the second

image from the composite image and display the
extracted second image, based on the composite infor-
mation,
wherein the first imaging unit is an imaging unit configured
to capture an image of an object, and the second imaging
unit is an imaging unit configured to capture an image of
a photographer,

wherein the control is performed to display the second
image extracted from the composite image as the image
of the photographer, and

wherein the control is performed to display text informa-

tion together with the second image displayed as the
image of the photographer.

16. A method for controlling a reproduction apparatus, the
method comprising:

reading a composite image and composite information

regarding the composite image from a recording
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medium, the composite image having been recorded in
the recording medium by an imaging apparatus includ-
ing a first imaging unit and a second imaging unit and
having been generated by combining a first image cap-
tured by the first imaging unit and a second image cap-
tured by the second imaging unit; and

performing control to display the image read from the
recording medium,

wherein the control is performed to extract the second
image from the composite image and display the
extracted second image, based on the composite infor-
mation,

wherein the first image not combined with the second
image is associated with the composite image and
recorded in the recording medium, while the second
image not combined with the first image is not recorded
in the recording medium, and

wherein the control is performed to display text informa-
tion together with the second image displayed as the
image of a photographer.

17. A non-transitory storage medium storing a program
capable of causing a computer comprising a memory and at
least one processor that executes the program to function as
each unit in an imaging apparatus comprising:

a first imaging unit;

a second imaging unit;

acombining unit configured to generate a composite image
by combining a first image captured by the first imaging
unit and a second image captured by the second imaging
unit;

a recording unit configured to record the composite image
generated by the combining unit and composite infor-
mation regarding the combining of the first image and
the second image in a recording medium; and

a display control unit configured to perform control for
displaying the image recorded in the recording medium
on a display unit,

wherein the display controlunit performs control to extract
the second image from the composite image and display
the extracted second image, based on the composite
information,
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wherein the first imaging unit is an imaging unit configured
to capture an image of an object, and the second imaging
unit is an imaging unit configured to capture an image of
a photographer,

wherein the display control unit displays the second image
extracted from the composite image as the image of the
photographer, and

wherein the display control unit performs control to dis-
play text information together with the second image
displayed as the image of the photographer.

18. A non-transitory storage medium storing a program
capable of causing a computer comprising a memory and at
least one processor that executes the program to function as
each unit in a control apparatus comprising:

a reading unit configured to read a composite image and
composite information regarding the composite infor-
mation from a recording medium, the composite image
having been recorded in the recording medium by an
imaging apparatus including a first imaging unit and a
second imaging unit, and having been generated by
combining a first image captured by the first imaging
unit and a second image captured by the second imaging
unit; and

a display control unit configured to perform control to
display the image read from the recording medium on a
display unit,

wherein the display control unit performs control to extract
the second image from the composite image and display
the extracted second image, based on the composite
information,

wherein the first image not combined with the second
image is associated with the composite image and
recorded in the recording medium, while the second
image not combined with the first image is not recorded
in the recording medium, and

wherein the display control unit performs control to dis-
play text information together with the second image
displayed as the image of a photographer.
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